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[Die oberpleistozäne Löss-/Paläobodenabfolge von Schatthausen im nördlichen Baden-Württemberg]
Zusammenfassung:,QGHU/|VV3DOlRERGHQDEIROJHGHV3UR¿OV6FKDWWKDXVHQDXVGHPQ|UGOLFKHQ%DGHQ























VHKU JXW PLW GHQ OHW]WJOD]LDOHQ 3HULRGHQ PD[LPDOHU 6WDXEDNNXPXODWLRQVUDWHQ DXV *U|QODQG *5,3(LV
ERKUNHUQ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1DVVE|GHQ
DERXWNP WR WKHZHVWRI WKH VHFWLRQXQGHU
VWXG\
$JHQHUDO SHGRVWUDWLJUDSKLFDO VFKHPHZDV VHW
XSIRU WKHODVW LQWHUJODFLDOJODFLDO ORHVVUHFRUG
E\%,%86 6&+g1+$/6HWDO DQG
6(00(/     DQG IRU
WKH SHQXOWLPDWH LQWHUJODFLDOJODFLDO UHFRUG E\
%,%86   DQG %,%86 HW DO 
6HYHUDO VWXGLHVKDYHEHHQPRUH UHFHQWO\SXE
OLVKHG DERXW ORHVV VWUDWLJUDSK\ LQ WKH0LGGOH
1HFNDU DUHD DQG WKH 5KLQH0DLQ DUHD FS
%,%86%,%86HWDO)5(&+(1
=g//(5	/g6&+(5$172,1(HWDO
52+'(1%85* 	 0(<(5  DQG 5g61(5
GHVFULEHGWKHIRUPDWLRQRIEURZQIRUHVW
VRLOV GXULQJ WKH ODVW LQWHUJODFLDO EXW DOVR GXU
LQJLQWHUVWDGLDOVRIWKHHDUO\ODVWJODFLDO(DUO\
:UPLDQ7(5+2567HWDOLQYHVWLJDWHG
WKH VHFWLRQ DW 6FKDWWKDXVHQ E\ PHDQV RI SD
ODHRSHGRORJ\ DQG URFN PDJQHWLF SURSHUWLHV
7KLV ORHVVSDODHRVRO VHTXHQFH LQFOXGHV VWUDWL
JUDSKLFDOO\ SDUW RI WKH ODVW LQWHUJODFLDOJODFLDO
UHFRUGZLWKWKH(HPLDQLQWHUJODFLDOVRLODQGODVW
JODFLDO LQWHUVWDGLDO VRLOV ,Q JHQHUDOPDJQHWLF
VXVFHSWLELOLW\ PHDVXUHPHQWV VKRZ WKDW PDJ
QHWLFPLQHUDOVDUHVHQVLWLYHLQUHVSHFWWRZHDN


















LQERWK DUHDV7KH DHROLDQRULJLQRI ORHVVKDV
EHHQDFFHSWHGVLQFHWKHZRUNRI9LUOHWGC$2867
 DQG 5,&+7+2)(1C6  REVHUYDWLRQ
DQG LQWHUSUHWDWLRQRI ORHVV IURP&KLQD/RHVV
GHSRVLWVDQGWKHLQWHUFDODWHGSDODHRVROVGLVSOD\
DZLGHYDULHW\RI FOLPDWHSUR[LHV DQG VXSSO\
VRPH FOXHV DERXW WHUUHVWULDO FOLPDWH DQG HQ




DQG RSWLFDOO\ VWLPXODWHG OXPLQHVFHQFH 26/
KDYH UHFHQWO\ EHHQ LPSURYHG VLJQL¿FDQWO\
HQDEOLQJ WKH GLUHFW GDWLQJ RI WKH GHSRVLWLRQ
DJH RI DHROLDQ VHGLPHQWV+LJKUHVROXWLRQ OX
PLQHVFHQFHGDWLQJVWXGLHVZLWKDODUJHQXPEHU
RI VDPSOHV ZHUH VXFFHVVIXOO\ DSSOLHG WR 8S
SHU 3OHLVWRFHQH ORHVV DQG ORHVV GHULYDWLYHV LQ
*HUPDQ\DQGHOVHZKHUH)5(&+(1
)5(&+(1 HW DO    /$1* HW DO
=g//(5HWDO
'XULQJ WKH ODVW JODFLDO SHULRG 1RUWK %DGHQ
:UWWHPEHUJ H[SHULHQFHG SHULJODFLDO FRQGL
WLRQV ZKLFK ZHUH FKDUDFWHULVWLF LQ &HQWUDO
(XURSH IRU WKH WLPH EHLQJ 7KLFN GHSRVLWV RI
FDOFDUHRXV ORHVV VXEGLYLGHGE\SDODHRVROVDUH
ZLGHVSUHDG 7KH PDLQ VRXUFH RI WKH VLOWULFK
GXVW LV VLWXDWHG LQ WKHÀRRGSODLQRI WKH5KLQH
YDOOH\)5(&+(1HWDOZKLFKLV ORFDWHG
7KH8SSHU3OHLVWRFHQHORHVVSDODHRVROVHTXHQFHIURP6FKDWWKDXVHQ 
2 The Loess Record
7KHSUR¿OHXQGHUVWXG\LVORFDWHGLQWKHDEDQ
GRQHGORHVVSLW³6DQGULWWHU´QHDU6FKDWWKDXVHQ
VLWXDWHG EHWZHHQ WKH YLOODJHV 0DLVEDFK DQG
1XORFK WR WKH VRXWKHDVW RI +HLGHOEHUJ )LJ
7KHDOWLWXGH LVPDERYHVHD OHYHODQG
WKH FRRUGLQDWHV RI WKH VHFWLRQ RI LQWHUHVW DUH
5DQG+IROORZLQJWKH*DXVV
.UJHU FRRUGLQDWHV RI *HUPDQ WRSRJUDSKLF
PDSV VFDOH$VXFFHVVLRQRI11:




ZLWKLQ D SDODHRYDOOH\ZKLFK LV QRW YLVLEOH LQ
WKHSUHVHQWUHOLHIFORVHWRWKHIDPRXV1XVVORFK
ORHVV VLWH VWXGLHG UHFHQWO\ E\ $172,1( HW DO

7KH ORZHU SDUW RI WKH VHTXHQFH FRQVLVWV RI
ODPLQDWHG VHGLPHQWV VXSHULPSRVHG E\ D UHG
GLVK EURZQ LQWHUJODFLDO %W KRUL]RQ :5%
 ZKLFK FRUUHODWHV PRVW OLNHO\ ZLWK WKH
(HPLDQ LQWHUJODFLDO PDULQH LVRWRSH VXEVWDJH
0,6 H )LJ  6+  7KLV %W KRUL]RQ
IRUPHGRQWRSRIWKHSHQXOWLPDWHJODFLDO&U\LF
*OH\VROV ³%UXFKN|EHOHU 1DVVE|GHQ´ VHQVX
%,%867KHXSSHUSDUWRIWKH%WKRUL]RQ
LVWUXQFDWHGDVGHVFULEHGIRUPDQ\RWKHUORHVV






HURVLRQDO GLVFRQWLQXLW\ DQG WKH VXEVHTXHQWO\
GHSRVLWHG SHGRVHGLPHQWV LQFOXGLQJ URXQGHG
FKDUFRDO SLHFHV RI /DUL[ 3LFHD DQG %HWXOD
)LJ  6+ DV GHWHUPLQHG E\: 6FKRFK
$GOLVZLOO6ZLW]HUODQG7KHVHFKDUFRDOSLHFHV
DUH PRVW OLNHO\ WKH UHPDLQV RI ERUHDO IRUHVW
¿UHV6LPLODUKRUL]RQVHQULFKHGZLWK FKDUFRDO
KDYH EHHQ GHVFULEHG IURP HTXLYDOHQW VWUDWL
JUDSKLF SRVLWLRQV LQ PDQ\ ORHVV SUR¿OHV FS
52+'(1%85*  6&+g1+$/6 HW DO 
5,&.(1  5g61(5  )5(&+(1 HW DO

7KHSHGRVHGLPHQWZDVDIIHFWHGE\LQWHUVWDGLDO
VRLO IRUPLQJ SURFHVVHV ZKLFK FDQ EH UHFRJ







6+ DQG D ZHDNO\ OHVVLYDWHG %W KRUL]RQ
6+ DUH H[SRVHG EHORZ ,W LV LPSRUWDQW WR
QRWHWKDWWKHZHDNO\GHYHORSHG%WKRUL]RQ6+
LVVXSHULPSRVHGRQWKHVWURQJO\GHYHORSHG







WR FRUUHODWHZLWK D SRO\JHQHWLF VRLO IRUPDWLRQ
EHFDXVH WKH XSSHU KXPLFULFK KRUL]RQ ZDV




6+ ± 6+  \LHOGHG WZR GLIIHUHQW VSHFWUD
7KH ¿UVW VSHFWUXP JDYH  SK\WROLWKV LQGL




WROLWKV RI JUDVV VWHSSH HQYLURQPHQW DV GHWHU
PLQHGE\$*RO\HYD*HRJUDSKLFDO ,QVWLWXWH
0RVFRZ7KHSDODHRERWDQLFDOVWXGLHVFRQ¿UP










ROLYHEURZQ FRORXUHG%ZKRUL]RQ 6+ LQ
WHUFDODWHGEHWZHHQWKHHDUO\0LGGOH:UPLDQ
DQGWKHHDUO\8SSHU:UPLDQ&U\LF*OH\VROV
7KLV ZHDNO\ GHYHORSHG SDODHRVRO GRHV QRW
KDYHWKHFKDUDFWHULVWLFVRIWKH³/RKQHU%RGHQ




7KH%Z KRUL]RQ SUREDEO\ FRUUHODWHVZLWK WKH
³%|FNLQJHU %RGHQ´ IROORZLQJ %,%86 
DQGIRUPHGSULRUWRWKH'HQHNDPSLQWHUVWDGLDO
³/RKQHU %RGHQ´ 7KH ,56/ DJH HVWLPDWHV
UDQJH IURP WRND DQG FRQ
¿UPDGHSRVLWLRQRI WKH VHGLPHQWSULRU WR WKH
'HQHNDPS LQWHUVWDGLDO )XUWKHUPRUH WKLV LQ
WHUVWDGLDO VRLO %Z KRUL]RQ LV VXSHULPSRVHG
E\D OLJKWJUH\LVK&U\LF*OH\VRO 6+<
 VKRZLQJ SXVKHG FU\RWXUEDWLRQ IHDWXUHV
ZLWK FRQHVKDSHG DQG WRQJXHOLNH VWUXFWXUHV
LQVHUWHG LQWR WKH XQGHUO\LQJ SDODHRVRO 7KHVH



















EURZQLVK %& KRUL]RQ DUH LQWHUFDODWHG LQ WKH
8SSHU:UPLDQ ORHVV$ FRUUHODWLRQZLWK WKH
³(UEHQKHLPHU %|GHQ´ DFFRUGLQJ WR 6(00(/
  LV VXJJHVWHG EXW UHPDLQV XQFHU
WDLQ 7KH SUREOHPV RI 8SSHU:UPLDQ ORHVV
VWUDWLJUDSK\ LQ WKH DUHD XQGHU VWXG\ LV XQGHU
GLVFXVVLRQ FS 6(00(/  $172,1( HW DO
$FFRUGLQJWR$172,1(HWDOWKH
8SSHU:UPLDQORHVVUHFRUGZKLFKFRUUHODWHV





0DODFR]RRORJLFDO VWXGLHV ZHUH FDUULHG RXW WR
VWXG\ WKH SDODHRHQYLURQPHQWDO FRQGLWLRQV RI
WKHORHVVVHTXHQFHXQGHUVWXG\LQPRUHGHWDLO
)LYHVDPSOHVZHUHWDNHQFRQWDLQLQJQXPHURXV
VKHOOV DQG VKHOO IUDJPHQWV WZR RULJLQDWLQJ
IURPWKH%&KRUL]RQ6+DDQG6+ERQH




7KH PROOXVN DVVHPEODJHV IURP WKH 0LGGOH







7RZDUGV WKH RYHUO\LQJ &U\LF *OH\VRO 6+




9DOORQLD ZHUH GHWHFWHG 6QDLOV ZKLFK PLJKW
LQGLFDWHDVHYHUHFRROLQJKDYHQRWEHHQIRXQG
,WLVOLNHO\WKDWWKHVHIDXQDOFKDQJHVDUHOLQNHG






7KH WZR VDPSOHV RULJLQDWLQJ IURP WKH XSSHU
&U\LF*OH\VRO6+DDQG6+EVKRZDVLPL
ODU FRPSRVLWLRQ 7DEOH %RWK UHSUHVHQW WKH
&ROXPHOODIDXQDVHQVX/2=(.1H[W WR
UHODWLYHKLJKQXPEHUVRI&ROXPHOODFROXPHOOD
LQGH[ VSHFLHV RI JODFLDO FRQGLWLRQV RFFXU LQ
FOXGLQJ FDWKROLF 6XFFLQHOOD REORQJD 7ULFKLD
KLVSLGD&ODXVLOLDUXJRVDSDUYXOD DQGRWKHUV
DQG RSHQODQGVFDSH VSHFLHV SUHGRPLQDQWO\
3XSLOODPXVFRUXP7KHUPRSKLOHVSHFLHVKDYH
QRW EHHQ IRXQG 9DOORQLD FRVWDWD LQGLFDWHV







WKH IDXQD IURP WKH &U\LF *OH\VRO 6+D DQG
6+E DQG D IDXQDGHVFULEHGE\02,1( HW DO
 IURP ³]RQH ´ RI WKH 3 VHTXHQFH DW
1XORFK
4 Luminescence dating/Experimental details
7KHEDVLFSULQFLSOHRI OXPLQHVFHQFHGDWLQJ LV
VROLGVWDWHGRVLPHWU\RILRQLVLQJUDGLDWLRQ$,7












 &ROXPHOODFROXPHOOD     
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 (XFREUHVLDVSHF     
 3XQFWXPS\JPDHXP     
 7ULFKLDVSHF     
 9DOORQLDFRVWDWD     
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UHDFKHG7KH HTXLYDOHQW GRVH LV DPHDVXUH RI
WKH SDVW UDGLDWLRQ HQHUJ\ DEVRUEHG LQ QDWXUDO








LQJ WHFKQLTXHV LV WKDW WKHPLQHUDOJUDLQVZHUH
VXI¿FLHQWO\ ORQJ H[SRVHG WR GD\OLJKWVXQOLJKW
SULRU WRGHSRVLWLRQ$ERXWPLQXWHVDQG
 KRXUV DUH UHTXLUHG WR UHVHW WKH ,56/ VLJQDO
DQG WKH7/ VLJQDO WR ]HURRU WR WKHXQEOHDFK
DEOHUHVLGXDOUHVSHFWLYHO\$IXUWKHULPSRUWDQW
GDWLQJDVVXPSWLRQUHTXLUHVQRFKDUJHORVVHJ
DQRPDORXV IDGLQJ :,17/(  ZLWKLQ WKH
SHULRGWREHGDWHG
,QWKLVVWXG\,56/DQG7/PHDVXUHPHQWVZHUH
FDUULHG RXW RQ VL[WHHQ VDPSOHV 3RO\PLQHUDO












XVLQJ ,56/ DQG 7/$ 6FKRWW %*&RUQLQJ





7/ VLJQDOV )LYH GLVFV RI HDFK VDPSOH ZHUH
H[SRVHG WR DQXQ¿OWHUHG VRODU VLPXODWRU ODPS
GU K|QOH  IRU WKUHH KRXUV WR GHWHUPLQH WKH















IRU WKH DOWLWXGH DQG VHGLPHQW WKLFNQHVV DV
GHVFULEHG E\$,7.(1  DQG 35(6&277 	




PDIURVW FRQGLWLRQV GXULQJ WKH JHRORJLFDO SDVW
ZHUHGHVFULEHGE\)5(&+(1HWDO
Dating results
8UDQLXP WKRULXP DQG SRWDVVLXP FRQWHQWV
UDQJH IURP  WR  SSP  WR  SSP
DQG IURP WR UHVSHFWLYHO\ UHVXOWLQJ








RQ ORHVV IURP WKH QHDUE\ 1XORFK VHFWLRQ
/$1*HWDO
7KH,56/HTXLYDOHQWGRVHYDOXHVLQFUHDVHZLWK
GHSWK IURP WR*UD\ *\%RWK ,56/
DQG 7/ HTXLYDOHQW GRVH YDOXHV ZHUH GHWHU
PLQHG IRU ¿YH VDPSOHV DQG DUH LQ DJUHHPHQW
ZLWKLQWKHVLJPDVWDQGDUGGHYLDWLRQIRUWKUHH
VDPSOHV6DPSOH6+ZDVWDNHQIURPD&U\LF
*OH\VRO DQG VKRZV D VLJQL¿FDQWO\ KLJKHU 7/
HTXLYDOHQWGRVHYDOXHLIFRPSDUHGWR,56/LQ
GLFDWLQJPRVW OLNHO\DVKRUWGLVWDQFH WUDQVSRUW
DQG LQVXI¿FLHQW EOHDFKLQJ SULRU WR GHSRVLWLRQ
IRU7/LQDQ\FDVHEXWDOVRIRU,56/
7KH VLOW RI WKH XSSHU SDUW RI WKH %W KRUL]RQ
\LHOGHGDQ ,56/DJHHVWLPDWHRIND
6DPSOHV IURP WKHKXPLFULFKKRUL]RQDQG WKH
%ZKRUL]RQJDYH ,56/DJHHVWLPDWHV UDQJLQJ
7KH8SSHU3OHLVWRFHQHORHVVSDODHRVROVHTXHQFHIURP6FKDWWKDXVHQ 
















WKRVH IURP ,56/ DQG UDQJH IURP 
WR  ND H[FOXGLQJ VDPSOHV 6+ DQG
6+ 7KH ZHLJKWHG PHDQ ,56/ DJH HVWLPDWH
LV  ND Q  DQG WKH FKL VTXDUH WHVW
JDYH  Q  ZKLFK LV DFFHSWDEOH 7ZR
VDPSOHVZHUHH[FOXGHGIURPWKHLQWHUSUHWDWLRQ









ORHVV VHGLPHQWV DUH DW OHDVW RI SHQXOWLPDWH
JODFLDO GHSRVLWLRQ DJH 7(5+2567 HW DO 
$ ZHOOGHYHORSHG %W KRUL]RQ 6+  RI D
/XYLVRO VXSHULPSRVHV WKH SHQXOWLPDWH JODFLDO
ORHVV 6+ 7KH WUXQFDWHG %W KRUL]RQ FRU
UHODWHVPRVWOLNHO\ZLWKWKHODVWLQWHUJODFLDOWKH
(HPLDQLQWHUJODFLDODQG0,6H




VRXWKHDVW RI 6FKDWWKDXVHQ ZHUH LQYHVWLJDWHG
E\ D OXPLQHVFHQFH GDWLQJ DSSURDFK )5(&+(1
=g//(5	:$*1(57KHVHGLPHQWV
IURPEHORZDQGDERYHDFKHUQR]HPFRUUHODW
LQJ WR WKH ³0RVEDFKHU +XPXV]RQHQ´ VHQVX
6(00(/JDYH,56/DJHHVWLPDWHVUDQJ
LQJ IURP  ND WR  ND DW WKH
%|FNLQJHQVHFWLRQ UHVSHFWLYHO\7KHVHUHVXOWV
DUHLQDJUHHPHQWZLWKWKRVHGHWHUPLQHGIRUWKH
ORHVVSDODHRVRO VHTXHQFH DW WKH %|QQLJKHLP




KRUL]RQV 0LGGOH DQG /RZHU ³0RVEDFKHU
+XPXV]RQH´ VHQVX 6(00(/  DUH QRW
UHFRUGHG$WWKH0DLQ]:HLVHQDXVHFWLRQVLWX
DWHGLQWKH0DLQ]EDVLQWKHORHVVIURPEHORZ
WKH XSSHUPRVW FKHUQR]HP JDYH DQ ,56/ DJH
HVWLPDWHRIND)5(&+(1	35(866(5
 )5(&+(1  7KHVH OXPLQHVFHQFH











IURP .REOHQ]0HWWHUQLFK FRUUHODWH ZLWK0,6
D$W ERWK VHFWLRQV$K KRUL]RQV SRVWGDWLQJ
0,6DDUHLQWHUFDODWHGLQWKHORHVVUHFRUG
$WWKH1XORFKVHFWLRQ/$1*HWDOGH
WHUPLQHG DQ ,56/DJH HVWLPDWH RI ND
IRUWKHSHQXOWLPDWHJODFLDOORHVVIURPEHORZWKH
%WKRUL]RQFS7/DJHHVWLPDWHVGHWHUPLQHGE\





ULFKPDWHULDOZHUHGHVFULEHG IURP WKH VHFWLRQ
DW1XORFK$172,1(HWDOKRZHYHUQRW
H[SRVHGDWWKHVHFWLRQXQGHUVWXG\
$W WKH VHFWLRQ DW 6FKDWWKDXVHQ WKH SDODHRSH
GRORJLFDOLQYHVWLJDWLRQVVKRZFOHDUO\WKDWWZR
GLIIHUHQW %W KRUL]RQV FDQ EH GLVWLQJXLVKHG
7KHXSSHUSHGRFRPSOH[6+±6+JLYHV
HYLGHQFHIRUDODWHUVRLOIRUPLQJSHULRGZKLFK





RI r ND IRU WKH VHGLPHQWDWLRQ RI WKH
SDUHQWPDWHULDORIWKH\RXQJHUVRLO7KHVKDUS
DQG FOHDU ERXQGDU\ EHWZHHQ WKH (HPLDQ %W
KRUL]RQ 6+ DQG WKHRYHUO\LQJ LQWHUVWDGLDO
%WKRUL]RQ6+LPSOLHVWKHIRUPDWLRQE\DQ
HURVLRQDOSURFHVV7KHIDFW WKDWURXQGHGFKDU
FRDOV KDYH EHHQ UHGHSRVLWHG LQ FRPELQDWLRQ
ZLWK URXQGHG FOD\ IUDJPHQWV LQ WKLQ VHFWLRQV
IRUWKFRPLQJ VWXG\ SURYHV WKDW LQ WKLV SRVL
WLRQ SUHZHDWKHUHGPDWHULDO ZDV DFFXPXODWHG
RQWRSRIWKH(HPLDQVRLO7KHUHLVQRHYLGHQFH
RI VLPLODU IHDWXUHV LQVLGH WKH ZHOOGHYHORSHG








LQVLGH WKH SHGRFRPSOH[ DUH DGGLWLRQDOO\ UH
ÀHFWHGLQWKHUHFRUGRIPDJQHWLFVXVFHSWLELOLW\
VKRZLQJ D GHFUHDVH LQVLGH WKH OHDFKHG XSSHU
SDUWVRIWKHSHGRFRPSOH[6+6+DQGDQ






DERYH GLVFXVVLRQ DQG WKH UHVXOWV RI WKH ,56/
GDWLQJ VWXG\ XQGHUOLQH WKH LQWHUSUHWDWLRQ RI
GLIIHUHQW VRLO IRUPLQJ SKDVHVZKLFK GLIIHU LQ
FKURQRORJ\ DQG LQ LQWHQVLW\ RI SHGRJHQHVLV
RQHUHÀHFWLQJLQWHUJODFLDOFRQGLWLRQVWKHRWKHU
LQWHUVWDGLDORQHV$GGLWLRQDOO\WKHSRO\JHQHWLF
DQG LQWHUVWDGLDO RULJLQ RI WKH SHGRFRPSOH[
6+ ± 6+ LV \LHOGHG E\ WKH FRPSRVLWLRQ
RI SK\WROLWKV LQ WKLV SUR¿OH VHFWLRQ =g//(5
HW DO DOVRGLVFXVVHGD%WKRUL]RQEXU
LHG XQGHU ODVW JODFLDO ORHVV ZKLFK PLJKW EH
\RXQJHU WKDQ WKH ODVW LQWHUJODFLDO SHULRG7KH





7KH 0LGGOH 3OHQLJODFLDO 0LGGOH :UPLDQ
VHGLPHQWV\LHOGHG,56/DJHHVWLPDWHVUDQJLQJ
IURP  WR  ND DW WKH 6FKDWW
KDXVHQVHFWLRQ$W1XORFK WKH/RZHU3OHQL
JODFLDO GHSRVLWV FRQVLVW RI VDQG\ DQG ORHVVLF
VHGLPHQWVVXEGLYLGHGE\D&U\LF*OH\VRODQGD
*HOLF&DPELVRO7KHUHORHVVLFVDPSOHV\LHOGHG
,56/ DJH HVWLPDWHV UDQJLQJ IURP  ND
WR  ND /$1* HW DO  7KH0LGGOH




H[FHOOHQW DJUHHPHQWZLWK WKRVHRI WKH0LGGOH
3OHQLJODFLDOUHFRUGDWWKH6FKDWWKDXVHQVHFWLRQ
$W1XORFK WKH ,56/DJHHVWLPDWHV IURPWKH
ORHVV VDQGZLFKLQJ WKH XSSHUPRVW SDODHRVRO
JDYH ,56/ DJH HVWLPDWHV UDQJLQJ IURP 
NDWRND,WLVYHU\OLNHO\WKDWWKLVSDODHR




LDQ SDODHRVRO IURP1XORFK DV HYLGHQFHGE\






:UPLDQ JDYH ,56/ HVWLPDWHV UDQJLQJ IURP
 WR  ND DQG IURP 
WR  ND UHVSHFWLYHO\ )5(&+(1 
,Q8SSHU$XVWULDORHVVIURPEHORZDFRQWHP





HUVKRRIG RU +HQJHOR LQWHUVWDGLDO FS %(+5(
RUERWK$QHTXLYDOHQWRIWKH'HQHNDPS
LQWHUVWDGLDO 0,6  LV QRW H[SRVHG DW WKH
6FKDWWKDXVHQVHFWLRQEXWYHU\OLNHO\H[SRVHGDW
WKH1XORFKVHFWLRQFS/$1*HWDO
'XULQJ WKH8SSHU3OHQLJODFLDO ORHVV DFFXPX
ODWHGPRUHWKDQPWKLFNDW1XORFK7KHUH
VLQJOH ORHVV OD\HUVYDU\ LQ WKLFNQHVV IURP









1XORFK $172,1( HW DO 7KH ORHVV UH
FRUGDW1XORFKJLYHVHYLGHQFHIRUDWOHDVWWZR
PDMRU SXOVHV RI ORHVV DFFXPXODWLRQ EHWZHHQ
 ND DQG EHWZHHQ  ND /$1* HW DO
ZKLFKDUHFRQWHPSRUDU\ZLWKWKHPDLQ
8SSHU3OHQLJODFLDOGXVWSHDNV UHFRUGHG LQ WKH
*UHHQODQGLFHFRUH1257+*5,30(0%(56
/$1* HW DO  DQG +$77e HW DO 




8SSHU 3OHQLJODFLDO ORHVVSDODHRVRO VHTXHQFH
JLYHVDPRUHRUOHVVFRQWLQXRXVUHFRUGDERXW
P WKLFN7KH UDGLRFDUERQ DJHV DQG WKH
,56/ DJH HVWLPDWHV UDQJH IURP  ND





RGV DV FRQ¿UPHG E\ WKH WZRZHLJKWHGPHDQ







:UPLDQ0LGGOH 3OHQLJODFLDO VHGLPHQWV DUH
HURGHG 7KH /DWH *ODFLDO ORHVV LV VXEGLYLGHG
E\WKUHH&U\LF*OH\VROVDQGDZHDNEURZQLVK
%& KRUL]RQ 7KH VHGLPHQW ZDV DFFXPXODWHG
EHWZHHQDQGND$ZHLJKWHG
PHDQ DJH RI  NDZDV GHWHUPLQHG IRU
WKLV ORHVV ZKLFK PRVW OLNHO\ FRUUHODWHV WR D







SUHFLVHO\ RZLQJ WR WKH DQDO\WLFDO HUURU RI OX
PLQHVFHQFHGDWLQJ WHFKQLTXH DQG LWV UHVXOWLQJ
VLJPDVWDQGDUGGHYLDWLRQ,WFDQEHDVVXPHG
WKDWWKHXSSHUPRIWKHORHVVUHFRUGDW6FKDW
WKDXVHQ FRUUHODWHV ZLWK WKH /DWH *ODFLDO DQG
SRVWGDWHV WKH HUXSWLRQ RI WKH (OWYLOOHU WHSKUD
$ZHLJKWHGPHDQDJHIRU WKH ORHVVVDQGZLFK
LQJWKH(OWYLOOH7HSKUDDWWKH2FNHQIHOVVHFWLRQ
LQ WKH 0LGGOH 5KLQH DUHD 35(866(5 	 )5(
&+(1DQGDWWKH0DLQ]:HLVHQDXVHFWLRQ
)5(&+(1 	 35(866(5  JDYH 
ND Q  $ VLPLODU ZHLJKWHG PHDQ DJH RI
  ND ZDV FDOFXODWHG IRU WKH (OWYLOOH




WKH ORHVVSDODHRVRO VHTXHQFH DW WKH2FNHQIHOV
VHFWLRQLQWKH0LGGOH5KLQHDUHDDVHYLGHQFHG




 %3 8W& DQG 
%38W&IRUVDPSOH6+DQGFDOLEUDWHG
&DJHVRIFDO%38W&
DQG  FDO %3 8W&  IRU
VDPSOHV 6+ DQG 6+ 7KH ODWWHU UDGLRFDU
ERQ GDWHV DUH QRW FRQVLVWHQW ZLWK WKH ,56/
DJH HVWLPDWHV 7KH XQFDOLEUDWHG UDGLRFDUERQ
DJHV RI %3 DQG %3 DUHZLWKLQ
WKH VLJPD VWDQGDUG GHYLDWLRQ LQ DJUHHPHQW
ZLWK WKH ,56/ DJH HVWLPDWHV7KH VDPSOHV RI
FDOFL¿HG URRW FHOOV RI 6+ DQG 6+ EHORQJ











DW6FKDWWKDXVHQJLYHV HYLGHQFH IRU D \RXQJHU
%WKRUL]RQ VXSHULPSRVLQJ WKH ODVW LQWHUJODFLDO
SDODHRVRO7KLV UHVXOW UHTXLUHV DPRUH FDUHIXO
LQYHVWLJDWLRQ RI SRO\JHQHWLF VXSHULPSRVHG
SDODHRVROV LQ RUGHU WR DYRLGPLVLQWHUSUHWDWLRQ
RI WKH FKURQRVWUDWLJUDSKLF SRVLWLRQ FS 7(5
+2567	2771(5=g//(5HWDO7KH
KXPLFKRUL]RQ DQG WKHXQGHUO\LQJ%W KRUL]RQ
IRUPDSHGRFRPSOH[GHVLJQDWHG WRKDYHEHHQ
GHYHORSHGGXULQJDWOHDVWWZR/RZHURU0LGGOH
3OHQLJODFLDO SHULRGV DV VXJJHVWHG E\ SDO
DHRSHGRORJ\ SK\WROLWKV DQG FKURQRORJ\ 7KH
VHGLPHQW RI WKH ORZHU DQG XSSHU SDUW RI WKLV
SHGRFRPSOH[ZDVGHSRVLWHGDURXQGNDDQG
EHWZHHQDQGNDUHVSHFWLYHO\7KHORZHU
SDUW RI WKH VHTXHQFH VKRZV GLVFRQWLQXLWLHV LQ
VHGLPHQWDWLRQDQGSHGRJHQHVLV
7KH \RXQJHVW 0LGGOH :UPLDQ LQWHUVWDGLDO
WKH'HQHNDPS LQWHUVWDGLDO LV QRW UHFRUGHG LQ
6FKDWWKDXVHQ+RZHYHU WKHUH LV HYLGHQFH IRU
DQ ROGHU 0LGGOH:UPLDQ SDODHRVRO ZKLFK
LV VXSSRVHG WR FRUUHODWH ZLWK WKH ³%|FNLQJHU
%RGHQ´ VHQVX %,%86  E\PHDQV RI SH
GRORJLFDO SURSHUWLHV DQG ,56/ GDWLQJ UHVXOWV






VHFWLRQ DW 6FKDWWKDXVHQ 7KHVH DUH IURP WKH









LGHDOL]HG VHTXHQFHZLWK WKH/DWH*ODFLDO ORHVV
DQG LWV LQWHUFDODWHG WXQGUD JOH\V )XUWKHUPRUH
WKLVORHVVUHFRUGVKRZVDQH[FHOOHQWDJUHHPHQW
ZLWK WKH*5,3GXVW UHFRUG IRU WKH ODWH*ODFLDO
SHULRG7KHEURZQLVK%&KRUL]RQIRUPHGGXULQJ




)XQGLQJ RI WKH 'HXWVFKH )RUVFKXQJVJHPHLQ
VFKDIW+,LQWKHIUDPHRIWKHSURMHFW
³6HGLPHQWEXGJHWRI3OLRFHQHDQG4XDWHUQDU\
VHGLPHQWV LQ WKH8SSHU5KLQH DUHD´ LV DSSUH
FLDWHG 3URI 'U$ 6(00(/ DQG 3URI 'U /








6 0&)$''(1 / 0&'21$/' ( :(//6 6









± 4XDWHUQDU\ ,QWHUQDWLRQDO 76/77 
2[IRUG
$2867 9 GH  2EVHUYDWLRQV VXU XQ WHUUDLQ
GCRULJLQH PpWpRULTXH RX GH WUDQVSRUW DHULHQ
TXLH[LVWHDX0H[LTXHHWVXUOHSKpQRPqQHGHV




SHULRG LQ (XURSH ± 4XDWHUQDU\ 6FLHQFH 5H
YLHZV82[IRUG
%(17( % 	 /g6&+(5 0  6HGLPHQWRORJL
VFKH SHGRORJLVFKH XQG VWUDWLJUDSKLVFKH 8Q







WHQWZLFNOXQJ DP XQWHUHQ0LWWHOUKHLQ ± )UDQN
IXUWHU *HRZLVVHQVFKDIWOLFKH$UEHLWHQ 6HULH '
1)UDQNIXUWD0
%,%86 ( +UVJ  3DOlRE|GHQ LPPLWWOHUHQ
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